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1. INTRODUCTION

The Naval Research Laboratory’s Mapping Sciences Branch has been tasked by the Commander
Naval Meteorology and Oceanography Command (CNMOC) and the National Imagery and
Mapping Agency (NIMA) to perform software testing of the Full Utility Navigation
Demonstration (FUND) software. The FUND software demonstrates the use of NIMA’s Digital
Nautical Chart (DNC) database within an electronic charting system. The FUND software is
currently under development by the Naval Command, Control, and Ocean Surveillance Center,

In-Service Engineering Division, Norfolk Detachment (NISE East Det Norfolk Code 35).

FUND software is being developed in four phases. This report presents the results of the
evaluation of Phase 4. The FUND Phase 4 software is currently being ported to the Windows

NT computer platform.

2. OVERVIEW

While the purpose of FUND is only to demonstrate the use of the DNC data product rather than

to actually produce an Electronic Chart Display and Information System (ECDIS), the standards
that have been produced by the International Maritime Organization (IMO) and the International
Hydrographic Organization (IHO) provide a useful set of criteria against which the combination

of the DNC database and the FUND software can be evaluated.

With the completion of Phase 4, FUND proves that DNC can be used in an ECDIS system. It
presents a visually attractive nautical chart that meets most, but not all, of the IMO and IHO
requirements. Significant shortfalls exist in chart updating, the route planning alarms, and the
route monitoring off-track alarm, but overall, Phase 4 is very close to meeting all ECDIS

requirements.




The functional capabilities of FUND using DNC were evaluated against the requirements set

forth in the following:

1. Performance Standards for ECDIS, International Maritime Organization. Results are
presented in Section 3 of the report. Paragraph numbers are prefixed with “PS” and
refer to the numbering within the referenced document.

2. Specifications for Chart Content and Display aspects of ECDIS (S-52), International
Hydrographic Organization. Results are presented in Section 4 of the report.
Paragraph numbers are prefixed with “S52” and refer to the numbering within the
referenced document.

3. Task Order, DMA to NISE-East, 10 April 95, FUND. Results are presented in
Section 5 of the report. Paragraph numbers are prefixed with “T” and refer to the
numbering within the referenced document.

The reader is encouraged to consult the three references for a full statement of the functional

requirements.

Section 6 provides comments of a general nature relating to installation, documentation, and

operation.

Section 7 describes the joint effort by Naval Research Laboratory (NRL) and the Naval
Oceanographic Office to produce a prototype supplementary oceanographic layer in Vector

Product Format (VPF) for use as a DNC overlay in FUND.
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6. GENERAL COMMENTS

6.1 Suggestions
These are intended to improve the usability of the FUND software.

1.

FUND Phase 4 has very limited on-line help (only hotkey definitions are provided)

and no user guide. Both should be provided.

2. The FUND software caches DNC data to the magnetic disk transparent to the user
with no user control over the cache size or contents. The user should be able to set a
maximum cache size.

3. Route selection and management appears under both Demo and Navigation. This
redundancy is somewhat confusing.

4. A toggle key for night / day color would be helpful, as it is hard to switch back to day
color in a lighted room.

5. The user interface for adding overlays under menu Chart / User Overlays / DNC / add
is complex and confusing.

6. Drawing tools under menu Chart / User Overlays / User Drawn are not completely
functional. A pointer tool should be added to select feature for delete, edit, move, or
resize.

7. Route planning would benefit from a command to empty the route of all currently
contained waypoints.

8. Additional GPS receivers should be supported.

9. DNC sould be displayed in a Mercator projection. FUND draws charts on a linear
latitude / longitude grid which causes significant distortion of bearings and
geographic features.

6.2 Bugs

These were problems that occurred while testing the FUND software.

1.
2.

Depth contour lines do not behave properly in grounding avoidance.

ARPA contacts ahead of and on same course as own ship do not behave properly.
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3. Occasionally while performing route planning and route monitoring concurrently
FUND gets stuck in an infinite update loop and has to be terminated.

4. A crash occurred when FUND could not find an ‘end’ file in

‘dnc15/genl5a/obs/ /. Tt then went about removing all libraries from memory
and then crashed with a segmentation violation. Got another segmentation violation
while trying to re-start the program. Had to manually delete all files in the cache
directory.

5. During the process of adding numerous DNC user overlays, all area fills turned to
gray while lines, points and text still had color. The situation was not corrected by

restarting FUND. It was corrected by manually deleting all files in the cache

directory.

7. STATUS OF OCEANOGRAPHIC FUND OVERLAYS

This section describes a joint effort by NRL and the Naval Oceanographic Office
(NAVOCEANO) to produce a prototype of supplementary oceanographic layers in VPF for use
as DNC overlays in FUND.

7.1 VPF Background

VPF is a georelational database format and content specification. It was developed over a period
of years by Environmental Resources Research Institute (ESRI) (the developer of the ARCINFO
GIS product) under NIMA funding. The first VPF data product, Digital Chart of the World
(DCW) was also produced by ESRI. VPF “databases” consist of one or more “libraries”.
“Libraries” contain data over a specific geographic area at a specific map scale. A “library” is
composed of one or more “coverages” which are thematic groups such as population,
transportation, aids to navigation, etc. “Coverages” contain one or more feature classes, each of
which usually represents a particular feature code in a feature coding scheme. VPF databases
may be exploited using NIMA provided Government Off The Shelf (GOTS) software products
VPFVIEW and MC&G Utility Software Environment (NIMAMUSE) on a variety of computer

systems.

N
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7.2 VPF Toolkit Background
NRL’s Digital MC&G Analysis Program (DMAP) has developed an internally used toolkit for

producing prototype VPF products. DMAP’s VPF Toolkit was used in a previous project to
adapt the Search And Rescue (SAR) model software to output in VPF. Software for producing a
particular VPF product may be written at a fairly high level making function calls into the VPF
Toolkit.

7.3 Generalized Digital Environmental Model (GDEM)
At the suggestion of NAVOCEANO, the first oceanographic data product to be converted to

VPF was the Generalized Digital Environmental Model (GDEM), a worldwide, variable
resolution database of temperature, salinity, and sound speed profiles from the surface to the sea
bottom. The GDEM database was converted to VPF format, written to a CDROM, and passed to
NISE-East for use as the oceanographic supplementary to DNC.

There were many ways in which a VPF GDEM database could be organized. Since NRL had
only limited experience in designing and producing VPF data products and NAVOCEANO had
none, several different design options were developed and implemented. Gradually, during the
development effort, more advanced VPF options including spatial indexes and tiling were
incorporated to improve the database performance. The organization of the GDEM-VPF
database includes 7 libraries, one for each of the GDEM regions. Resolutions vary across the
libraries from 5 to 30 minutes of latitude and longitude. The libraries are:

1. Arctic Ocean Region

2. Indian Ocean Region

3. Mediterranean Ocean Region

4. North Atlantic Ocean Region

5. South Atlantic Ocean Region

6. North Pacific Ocean Region

7. South Pacific Ocean Region
Each library has an identical internal organization, consisting of 7 coverages. The coverages and

corresponding features are:
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1. Autumn Salinity, Temperature, and Sound Speed Profiles
Winter Salinity, Temperature, and Sound Speed Profiles
Spring Salinity, Temperature, and Sound Speed Profiles
Summer Salinity, Temperature, and Sound Speed Profiles
Monthly Sea Surface Temperatures Profiles

Library Reference

N v A WD

Tile Reference

8. CONCLUSIONS

1. Installation and user’s guides should accompany the FUND software. On-line help should be
improved.

2. Chart updating is not yet supported. Significant deficiencies exist in in the area of alarms and
indications. Other minor deficiencies are present.

3. VPF is showing significant potential as a distribution format for oceanographic data products,
but FUND software has not yet been adapted to provide the multi-database capability that is
required to display the oceanographic data as a chart overlay.

4. In spite of the noted defiencies, FUND accomplishes it’s purpose of proving that DNC can
sucessfully be used in ECDIS.
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